Introduction
The issue of digital divide based on where people live has become a much concern issue to every developing country in the world, as it will create further uneven digital opportunities between urban and rural populations. As for Malaysia, such geographical digital divide will upset the government "Vision 2020 NIT Agenda ," which by the year 2020 all Malaysians will get access to the ICT and its applications.
Younger generations are perceived to be the largest segment in the population to use the Internet (90.0% of Internet users in Malaysia are teenagers). Therefore, the Malaysian Govern ment program for the ICT diffusion has also targeted schoolchildren. However, with more than 40. 0% of the Malaysian population is still living in the rural area ( [16] ), ICT diffusion that is always associated with high income level and urban life-style is a major challenge to be spread out to the public.
This study is an initial attempt to find out the variables that influence teenagers to use the ICT. By knowing those variables, we could make comparison of the usage pattern and see if digital divides do prevail based on the geographical location, specifically between the urban and rural population. Using a SEM we would find out the causal effect relationship for the usage of the Internet by the senior high school students in Kelantan.
2. Literature Review According to the MECM, the Internet penetration rate in Malaysia in the year 2000 is 39.5 per 1000 population. The fixed line penetration rate (an indicator for the tendency of the usage of the Internet service) for the urban areas being 32.7% as compared to the rural areas' 9.5% ( [7] ), shows the existence of digital gap between the urban and rural population in Malaysia. In contrast, previous study on digital divide conducted in developed nations such as the USA shows that the digital gap based on geographical area is almost insignificant. The national and rural average in the USA of the population using the Internet in the year 2001 were 54.0% and 53.0% respectively, that indicate a very little gap ( [11] ). However, the scenarios for the ICT diffusion in a developing nation are different from those of developed nations because the rural area is associated with lower standard of living. For younger generation living in rural areas, there are inadequate Internet facilities available in school or public places, and supporting infrastructures are not available.
There is also an argument that the ICT diffusion follows the "S" curve. The early adopters would be the elite urban population with higher income, and diffusion would occur subsequently to the larger segment of the population (including the rural population), when the technology itself became more familiar and common for the mass population. (see Benjamin M. Compaine, [2] ). Therefore, there is no need to act precipitously on the issue of digital divide, and to let the market settle the issue. It is further explained by the spatial adoption potential theory that technological developments follow the filtering down process from the urban hierarchy (core area) to the periph eral area (see Roberta Capella, [14] ). Being latecomers for ICT development also is not a disadvantage at all, as it might create a "window of opportunity" for the latecomers to "leap-frog" into new technological phase. The Internet can be spread efficiently with less government interven tion directly in the diffusion process (see A. Sidorenko & C. Finlay [1] ), and it could bring higher economic growth to the nation when the technology became sufficiently affordable to replace previous dominant techniques.
Previous literatures and researches on digital divide suggested that the rate of adoption for the ICT would be much faster than the previous technologies. However, without any reliable research to support the assumption that ICT adoption can take place in a short period of time (especially in the developing nations), a proactive approach to accelerate the diffusion process of ICT must be initiated by the government to encourage the ICT usage by the public. In order for Malaysia to achieve its goal that all Malaysians will be ICT literate by the year 2020, the diffusion process must be accelerated to go beyond the natural process. The early adopter phase must be very short, and the diffusion process itself must take place without the exclusion of the large rural population.
Study Methodology 3.1 Study Location
We conducted the study in the State of Kelantan, located at the northeast of Peninsular Malaysia. (The location map of Malaysia and Kelantan are as shown in Figure I ). Kelantan has the lowest penetration of the Internet usage in Malaysia, (with penetration rate of 12.5 persons per 1,000 populations) ( [7] ). In Kelantan, Kota Bharu and Tanah Merah demographically represent the overall (average) urban or rural environment in Malaysia respectively, with regards to the popula tion, infrastructure or education facilities that are available in those locations. (Category for urban and rural areas are defined based on the guideline used by the Malaysian government departments and agencies when applying for the Federal Government loans and grants for development projects. Based on the guideline, only Kota Bharu is defined as the urban center in Kelantan .) Kota Bharu is the capital city and the largest not only in Kelantan but also in the East Coast of Peninsular Malaysia, with a population of 406,662 (year 2000) [6] . On the other hand, Tanah Merah is one of the district administrative and a business center in Kelantan, with a population of 30,000 (year 2000) [6].
Sample
The respondents for this study are the senior high school students (17 years old). The reason for streaming the sample to senior high school students to represent the teenagers is because they are perceived most likely to be Internet literate than other teenagers in the high schools.
As many of them (especially in the rural area) will enter the workforce in the coming year, the sample would be more representative of the public usage of the ICT. The sample size for this study was 300. It consists of two high schools in Kota Bharu (200 samples) and two high schools in Tanah Merah (100 samples) representing the urban and rural samples respectively.
Measurement Indicator and Variables
It is argued that the Internet is not considered as a useful tool to measure the full potential usage of ICT by teenagers.
Findings from previous surveys show that the popular service used in the Internet were chatting, e-mail or games (not limited to teenagers but also adults) that are merely entertainment and could not contribute significantly to improve the academic performance of the teenagers. If more "daily services" of information (including e-library) are available online, the shift of the current purpose of usage, from just entertainment, to dissemination of knowledge or commercial purpose is inevitable. Therefore, the teenager usage of the Internet or being networ ked is an important element to measure the responsiveness of the younger population to the ICT. This study itself is more interested in knowing the willingness of the teenagers to be networked. As mentioned above, the purpose of usage of the network will be expanded as more services are available online in the future, as what happened in the early days of the Internet usage in the USA, that was also merely for entertainment, but now has change to other activities that included banking or financial services as well. After all, the Internet literacy is the most accurate benchmark to date to measure the ability of Malaysians to get connected to the ICT network, as other indicators are vague or still misleading for empirical analysis. For example, the ability to use computer is mostly related to wordprocessor usage or playing computer games. Instead, the usage of the Internet is wider in scopes that include e-mail, chatting, acquiring the information, etc. Therefore, the Internet is still the best measurement to use as an indicator for the usage of ICT in Malaysia or developing nations alike. The independent variables for this study are the factors that will influence the usage of the Internet service by the senior high school students in Kelantan. By understanding the causal relationship between those factors and the usage of the Internet, we can work towards having a governmental action plan that specifically targets those causes that would accelerate the diffusion of the Internet to the teenagers. The perceivable factors or independent variables that we think might influence the usage of the Internet service by the senior high schools students in Kelantan can be classified into the following four categories: -1) Parent factor -whether the respondents' parents encourage them to use the Internet service or not. This also includes the background of respondents' families such as income, ICT literacy, and availability of PC at home.
2) Accessibility to the Internet service in the area -whether the respondents can get access to telephone connection, that is the main indicator of the Internet accessibility in a developing country like Malaysia. The observable variables are the number of hours per week the respondents used the Internet either at home, schools, cyber cafes, community centers, etc.
3) Tutorial available to study ICT -whether Internet classes or courses to learn the ICT is available for the respondents either in schools, private institutions, community centers, etc. 4) Availability of alternative services that will rival the usage of the Internet service -that include watching television, listening to music from radio/CD or stereo, playing sports, spending time in library, etc., that is suppose to have a negative effect to the usage of the Internet service. The survey has some limitations as follows: 1) Samples used were students, and their usage of the Internet service is limited.
2) For some questions, the respondents answer the questionnaire on behalf of their parent or the school authority. Therefore, we can only get a third party opinion on those questions asked.
Scenario of the Internet
Usage by the High School Students in Malaysia Although ICT is not formally taught as a subject in the public schools in Malaysia, for those schools that have computers, the subject is taught informally.
Malaysian government has targeted that every school in Malaysia is to be equipped with a computer lab by the year 2002. The high school students in Malaysia are currently using the Internet as an additional source for them to obtain information for their school assignments, besides of having to gather information from reading text books or going to the library. Our samples in this study consist of schools that have computers and also Internet facilities and all the 4 schools indicate that they have given school assignments that require the students to use the Internet to get the information needed to complete the task. The overall scenario for the usage of the Internet by the high school students in Malaysia is considered to be at an initial stage.
There are still problems regarding the basic telecommunica tion infrastructures to enable schools in the rural areas to have access to the Internet service. This is a different scenario from Japan where the high schools are well equipped with computers and
Internet access regardless of the geographical differences. The Japanese teenagers are also well exposed to ICT education, many are using the mobile phones and as most of the Internet contents are in Japanese language, it makes the Internet attractive to be used.
Descriptive Finding from the Sample
The data obtained from the questionnaires were analyzed using SPSS 10.0 for Windows. The descriptive findings from the samples are as follows:
Demographics
The respondents consist of 129 (43.0%) male and 171 (57.0%) female students. The ICT literacy among the respondents is as shown in Table I The fact that 71.3% of the respondents' parent income is more than RM 600.00 per month indicates that the respondents are mainly from the average and above average family background in Kelantan (as shown in the Pie Chart in Figure II ).
35.1% of the respondents who are Internet literate are from family with income of more than RM 1,500.00 per month, although they represent only 29.3% (shown in Figure II ) of the total number Figure II) , indicating wealth played an important determinant factor for the high school students to be Internet literate.
In term of urban-rural comparison, Table II Table III give the number of telephone connections (for residences purposes) and cyber cafes in both locations.
From our survey we found out that the most popular locations where the respondents are using the Internet service are at home, followed by cyber cafes and schools (as shown in Figure III ) for both the urban and rural respondents who are Internet literate.
The pattern for usage of the Internet service between the rural and the urban respondents shows some differences. Although the urban and rural respondents use more of the Internet service at Figure IV , we can also consider the number of hours per week the respondents using the Internet to be low, with the majority of the respondents both in the rural and urban area were using the Internet service less than 7.0 hours per week.
4.4 Tutorial available for the respondents to study ICT More than half of the respondents (177 respondents) do not have formal education on how to use the Internet, and 82.1% of those who have attended ICT classes or courses (among those who are Internet literate) are urban respondents. Figure V shows the percentage of the urban and rural respondents (who are Internet literate) that have attended ICT classes before. 60.0% of the rural respondents never had a chance to attend ICT classes as compared to 61.0% of the urban respon dents who have attended ICT classes.
Among those urban respondents, 88.7% attended formal education for ICT in schools. How ever, many of the rural respondents attended the ICT classes/courses from community centers or private tutorials, showing that schools played a lesser role for the diffusion of ICT education for the rural teenagers. We can conclude from here that the rural respondents still lack behind in formal education in ICT. Among the activities such as watching television, listening to music, spending time in the library or playing sports, the most popular is watching television as shown by the ranking that is based on the median of the frequency of the usage of those services by the respondents (as shown in Table   IV) . Surprisingly, the school library is not a popular place for the respondents to spend time with.
There are also no differences either for the urban or rural respondents with regard to the number of hours they spent on those activities. 2) The number of hours the senior high school students usage of the Internet is basically less than two hours per day. The Internet facilities in public places or schools are limited, and the usage at cyber cafes is still costly for long hour usage. Furthermore, to be online at home also required parent approval, cost consideration, etc. Therefore, "alternative services that rival the Internet" still did not play a significant role to rival the usage of the Internet service by the students.
Accessibility to the Internet service in the area
Access to the Internet service is available either in the respondents' houses, schools, cyber cafes or community centers, or other places such as in houses of friends/relatives.
For the purpose of our modeling, we didn't use the access available at home as our observable variable in order to avoid possible multi-colinearity.
Accessibility to the Internet service also has a significant effect for the usage of the Internet by the respondents (standardized regression coefficient of 0.36), meaning that the respondents will be encouraged to use the Internet service if access to the service is within their "reach" . The usage of the Internet at cyber cafes (besides at home) is the most influential factor (standardized regression weight of 0.99) as compared to at schools (standardized regression weight of 0.06), showing the major role played by the cyber cafe in Internet diffusion for the teenagers. The role of school for the diffusion of Internet usages diminishes as there are limited number of computers with Internet accesss available in school, and the lack of privacy when sending e-mail or chatting (the two most popular usages of the Internet among the teenagers). However, as the majority of the respondents think that ICT classes or courses should be taught in school, we perceived that the respondents will be motivated to use the Internet service if there are tutorial available for them. The residual variances for "hours learned ICT" and "hours usage at schools" (from the factor "accessibility to the Internet") has a positive correlation of 0 .16, as many of the respondents received formal ICT education in schools.
5. 
Recommendations and Conclusion
From our descriptive analysis, we found out that there is a digital divide based on the usage of Internet among the urban and rural senior high school students in Kelantan. However, the respon dents shared the same causal relationship, as "parent factor" is found to be the most influencing factor for the Internet diffusion among teenager. Parent active participation in the ICT, regardless in urban or rural area will have a direct and indirect effect for the students to use the Internet as proven from this study, as the Internet literacy among the respondents highly correlates with having PC at home. Therefore, Malaysian government should tailor its ICT programs targeting the active participation of parents instead of just concentrating on the students. Further improvement is needed to better equip schools throughout the country with more computers with the Internet access and also technical support. Schools have played a major role to initially educate the students to be computer literate (as proven from this survey); therefore, it should continue to play an active role to ensure that students are also Internet literate when they left high schools. The policy of improvement in ICT availability in schools will benefit the lower income group of the population who normally live in rural area and most probably did not own PCs at home. School's role in getting diversified students background to use the Internet must be strengthen, especially in the rural areas, to bridge the digital gap among the urban and rural students, more importantly among the rural students from lower income background.
The important role of cyber cafe for the diffusion of the Internet among the teenagers in
Malaysia cannot be denied, especially when it come to bridging the digital gap between the rural and urban teenager. The local government initiatives are needed to encourage the opening of more cyber cafes, and it is also important to have cooperation with the major telecommunication company and owners of cyber cafes to ensure the charging rate to be networked is affordable for the students. Our study proved that when the authority could not provide the Internet service at an affordable price to the population (in this case the teenagers) or effectively (measured by the convenience for the users, such as the issue of privacy), cyber cafes played a significant and effective role to diffuse the technology to the rural teenagers. Therefore, cyber cafe roles in the diffusion of the Internet usage among the teenagers must be fully optimized.
